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ONSET OF PUBERTY, SEMEN PRODUCTION AND BLOOD
CONSTITUENTS IN CROSSBRED MALE LAMBS AS
AFFECTED BY DIETARY YEAST CULTURE ADDITION
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ABSTRACT

Twenty-one crossbred ram lambs (1/2 Romanove x 1/2 Rahmani) at four
months of age and 21.2 kg live body weight were assigned to equal three groups to
study the effect of yeast culture supplementation on growth rate, onset of puberty
(first ejaculation with motile spermatozoa), post-pubertal semen characteristics and
semen storability at 5°C and some blood constituents. The experimental Jambs were
fed as follows: the first and second group (Gi and G2) were given basal ration
supplemented with yeast culture (YC) at a rate of 0.05 and 0.025% of live body
weight, respectively, while the third group (Gs) was fed the basal ration only. Blood
samples were taken and body weight was recorded every 15 days interval throughout
the experimental period (6 months). The results of this study cleared that
supplemented YC to Gy and G: significantly increased body weight and daily gain
compared with the control (Ga). Also, G1 and G, reached puberty 27 and 22.5 days
earlier and markedly heavier compared with Ga. The percentages of motile and live
spermatozoa and sperm cell concentration were greater in Gy and Gg but lower
values of sperm abnormalities than in Gi. The survival rate of spermatozoa were
55.4, 55.5 and 37.5% for G,, G2 and G;, respectively. Blood RBCs and Hb value were
higher in Gi and G; but lower in WBCs than in G;. The addition of YC had slightly
effect on serum total protein, albumin and globulin. On the other hand, GOT and GPT
concentration were higher in control than YC-treated animals but differences were
not significant. The superior effect of YC may be due to its improving effect on both
puberty and blood parameters.
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INTRODUCTION

It is well known that the efficiency of reproduction is markedly affected
by live body weight and nutritional status of farm animals (Ferrell, 1993). Many
investigators reported that dietary supplement of yeast culture (YC) have
been increased live body weights, average daily gain and food conversion
efficiency (Adams et al, 1981). Abd El-Momin et al. (2002) found that ewe
lambs fed diets supplemented with YC reached puberty 13 to 17 days earlier
than those fed the control diet without additives. As well as, Kovacs et al.
(1998) demonstrated that YC supplementation improved blood constituents
and thus metabolic rate either in calves or in lambs. Increase nutrient intake is
associated with increase in testicular weight, secretory output of the
accessory sex glands, sperm concentration, gonadotrophin and testosterone
concentrations (Cupps, 1993). Hotzel et al. (1995) concluded that the effect of
nutrition on testis and body weight growth is partly independent on changes in
the secretion of GnRH. The data available in the literatures concerning the
effect of YC on animal reproduction is still limited.
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The aim of this study was to determine the influence of dietary
supplementation of yeast culture (YC) in onset of puberty, semen quality and
some blood constituents in crossbred male lambs.

MATERIALS AND METHODS

Animals and management:

This study was carried cut at Mehallet Mousa Station, Animal
Production Research Institute, Ministry of Agriculture. Twenty one crossbred
male lambs (1/2 Romanove x 1/2 Rahmani) averaged 21.2 kg live body
weight were used from about 4 to 10 months of age. All animals were kept
under similar management and feeding conditions allover the whole
experimental period. They were fed according to NRC (1988) requirements.
Treatments:

The lambs were randomly divided into three similar groups each of
seven and housed in three separate semiopen pens. The first and second
group (G & G;) were supplemented with 0.05 and 0.025% yeast culture (YC)
per kg of live body weight , respectively, for six months. While the third group
(G3) was used as a control without YC addition.

Experimental procedure:

All animals were subjected to observation to detect changes in sexuat
behaviour once every 10 cays from the beginning of the experiment till the
occurrence of puberty (first successful ejaculation with motile spermatozoa).
Semen was collected by means cf artificial vagina once weekly for a period of
9 weeks. The following criteria were considered for semen evaluation:
ejaculate volume (ml)-was recorded directly using graduated collecting tube;
mass motility (%)-a drop of raw semen was microscopically examined at 200
x magnification directly after collecticn on a percentage score basis (Malrose
and Laing, 1970); percentage of live and abnormal spermatozoa were
performed using 5% nigrosin staining technique (Bishop et al., 1954) and
sperm cell concentration was determined using Neutauar Haemocytometer.
Pooled semen samples for each group were diluted by egg yolk citrate
extender (containing: 2.9 gm sodium citrate dehydrate, 0.04 g citric acid, 1.25
g fructose, 20 ml egg yolk, 500 mg streptomycin and 100,000 1U penicillin/ml)
then were refrigerated at 5°C and were examined for sperm motility at 2, 24,
48 and 72 hrs.

Body weight and blood sampling:

Body weight and bleod samples were carried out once biweekly on all
experimental animals throughout the whole study period. Red (RBCs), white
(WBCs) blood cell counts and haemoglobin (Hb) concentration were
determined in heparinized blood. Plasma samples were assayed for total
protein, albumin activity of glutamic oxaloacetic transaminase (GOT) and
glutamic pyruvic transaminase (GPT) according to Varoley (1976). Globulin
was calculated by subtracting albumin from total proteins. Plasma
concentration of testostercne was assayed by radicimmunoassay (RIA)
technique.
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Statistical analysis:
The data were subjected to General linear Models Procedure

Adapted by SPSS (1997) for User's Guide.
RESULTS AND DISCUSSION

The present results in Table (1) indicated that the lambs fed 0.05%
YC (G;) had a marked (P <0.05) heavier body weight and faster daily gain
than those fed 0.025% YC (G,), Moreover, values for both rations were higher
than those fed control diet (G;). These results came in consistent with that
reported by Zygoyiannis et al. (1997) and Abd El-Momin et al. (2002). This
increase may be related to increase digestive tract size, increase viable cell
count and thus increase rate of forage degradation, ability to digest, absorb
and metabolism (Chademana and Offer, 1990). Also, lambs supplemented
with YC (G, and G,) expressed first mounting with erection 24 to 18 days
younger and 5.5 to 5.1 kg live body weight heavier (P < 0.05) when compared
with that in control lambs. The value of testosterone concentration at first
sexual behaviour was significantly (P < 0.05) higher in lambs given 0.05% YC
followed by those fed 0.025% YC, while the lowest value in control lambs.

Table (1): Daily gain, age at puberty and testosterone concentration
(ng/ml) as influenced by YC suppiementation.

Treatments
Traits 0.05% YC [ 0.025% YC Control
(G1) {G2) {G3)
umber of lambs 7 7 7
Initial weight Q( ) 21.256+0.85 | 21.75+0.47 | 20.50+.66
Final weight ( gg) 45.13+1.74%| 38.4+107° | 36.3+149
Daily gaipn (g) ) ) 132.7 925 | 87.8
Age at 1° meunting with erectuoni(dals 202.1+12.6%| 208.2+7.4° | 226.6+13.4"
eight at 1™ mounting with erection(kg 32.3%1.1°, | 31.9+40.6 26.8+1.23
[Testosterone conc. {ng/ml) 1.27+0.087 | 0.94+0.3 s | 0:53+0.22
Age at puberty (day) 2238+84. | 228.3+3.6° | 250.8+11.2
Body weigh tat puberty (kq) 36.3+7.23] | 36.2+0.66; | 30.3+1.1°
Testosterone conc. (ng/ﬂ 2.70+0.42° | 1.87+0.76 1.45+0.62

a, b, c between treatments for each trait, with different superscripts are significant at (P <
0.05).

In our study, lambs treated with 0.025% YC and control lambs took
4.7 to 27 days longer to reaching puberty than the lambs fed 0.05% YC. In the
meantime the weight at puberty averaged 36 kg for both YC-supplemented
groups compared to about 30.3 kg for the control group. These findings are in
agreement with that reported by Abd El-Momin et al. (2002) who found that
ewe lambs fed YC were reached puberty 13to 17 days earlierand 1.5t0 7.5
kg heavier body weight than those fed on control diet. He added also, the
delay puberty in lambs fed contro! diet may be attributed to restrict the
response of the pituitary to LHRH and therefore a decrease in the secretion of
LH.

The mean values of increases in testosterone concentrations (Table,
1) due to treatment were 86.2 and 29% for the G; and G; when compared to
the control group, respectively. The present results are in agreement with that
found by Perez-Clariget ef al. (1998) who concluded that improved nutrition
accelerated the testicular growth and increased secretion of testosterone in
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response to discharges of LH in corriedale rams. the role of feed intake
appears to be in an increased sensitivity of the hypothalamus to the negative
feedback of gonadal steroid hormones (Amann and walker, 1983 and Cupps,
1993). The low values of testosterone concentrations in the present control
lambs may be caused by reduced gonadotrophin concentrations and/or
reduced response of the testes to gonadotropins (Mann and Lutwak-Mann,
1981).

Postpubertal semen physical characteristics in the different groups for
a 9-weeks period are shown in Table 2. Significant differences among
treatments (P < 0.05) as well as among weeks within each treatment were
found in almost all seminal characteristics examined. Lambs given YC
produced semen in greater quantity (volume, percentage of motile
spermatozoa, percentage of live spermatozoa and sperm concentration x
107/ml) but fower in percentage of abnormal spermatozoa than
unsupplemented lambs. Most of the mean values for the semen
characteristics of treated groups (Table 2) lie within range reported by
previous studies (Mann and Lutwak-Mann, 1981), Evans and Maxwell, 1987
and Chemineau et al,, 1991). Reports on the effect of feed supplementary on
ram semen characteristics were contradictory (Solomonov, 1971). Ortiz et al.
(1997) found that semen volume, sperm motility, sperm cell concentration and
percentage of abnormal spermatozoa were linearly decreased after one
month of locoweed feeding. Mohammed et al. (1986) found that sperm
concentration and the total number of ejaculate were significantly increased in
Awassi rams fed diet consisted of concentrate fed only.

All semen parameters were improved (P < 0.05) significantly with age
advance in all treated lambs (Table 2). The overall mean values of the
increases in ejaculate volume, sperm motility %, live spermatozoa % and
sperm cell concentration due to advances in age were 48.3, 4.70, 53.8 and
195%, respectively, while sperm abnormality decreased by 204.9%. These
findings are in agreement with that reported by previous workers (Colas et al.,
1975 and Galal et al., 1978).

The survival rate of semen in different groups is summarized in Table
(3). The overall mean sperm motility were 37.5, 55.5 and 55.4 for control,
0.025 and 0.05% YC groups, respectively. The difference was only significant
between treatments and control samples. From Table (4), it is apparent that in
all treatments, sperm motility decreased as time increased. The mean sperm
motility obtained from YC treated groups was superior and improved the
survival of spermatozoa during semen storage at 5°C throughout the 3 days
when compared to control samples. This finding agree with that reported by
Azawi (1994) and Maxwell and Watson (1996) who found that processing and
storage of ram semen lead to reduce sperm motility and membrane integrity.

Lambs given yeast culture had higher values of RBCs and Hb but
lower values for WBCs as compared to control group (Table 4). Moreover, the
count of RBCs and Hb value were higher in G, than G, by 0.62 and 5.51%
respectively, while the third group recorded the lowest values. Results from
this study were supported by Kovacs et al. (1998), who found that the
concentrations of RBCs and Hb were significantly higher in Suffolk ewes fed
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YC addition. This might be due to their release from spleen and/or to change
in erthyrocyte stimulating factor release which is governed by the relationship
between the oxygen demand of tissue and the amount of oxygen carried by
the blood (Shaffer et al, 1981). On the other hand, RBCs and WBCs
concentrations were linearly decreased from the beginning of the experiment
to the end but Hb values increased by 13.24%. In the same trend, Macouly et
al. (1995) observed that the average concentration of blood haemoglobin
slightly increased with increasing age of the animals. This increase may be
due to high activity of young animal and iron deficiency can be caused by
increase in this parameter or due to the reaction of pituitary-adrenal cortical
glands during the early life (Parmer et al., 1978).

Table (2): Semen physical characteristics as influenced by YC

supplementation.
— Overall’
Treatments 1 2 L 3 1 5 7 L 8 ‘I TgaEn
E@Iate volume (m ( I)
1T 0.0 0.6 0.7 0.5 0.7 0.8 0.96 0.72
+0.05 | +0.07 | +0.1 | +0.03 | +0.1 +0.1 +0.1 +0 1 +0.01 +0.05
T2 06 | 0.7 0.7 0.7 0.9 0.8 0.7 0.90 0.71
+0.01 | +0.06 | +0.1 | +0.02 [ +0.2 | +0.1 | +0.1 +0 1 +0.1 +0.04
T3 07 1 0.64 0.8 0.6 0.7 0.6 0.7 0.6 0.8 0.038
+0.02 | +0.13 | +0.1 | +01 | +0.2 [ +0.1 | +0.1 [ +0.1 | +0.1 +0 04
~ Overall 0.6 0.64 0.7 0.6 0.7 0.73 0.8 0.6 0.98
mean +SE|{ +0.07 | +0.06 | +0.1 [ +0.01 | +0.1 | +0.08 | +0.09 | +0.08 | +0.09 +0 02
Sperm molility {%
T 79 89 88 86 93 92 94 89 89
+10b | +3.7b | +6 +58 | +6.6b | +1.7b | +2 +1 +6 +1.8b
T2 76 85 90 50 916 [ 95 | 938 | 93.8 95 50
+16b | +8.8b | +1.2 | +29 | +1.7b | +1.3b ) +1.3 | +1.3 | +1.1 +3.2b
T3 30 92 7o 13 73 N 75 88 [5}:]
+12a | +4.8a | +15 +10 | +14a | +8.4a | +12 +10 +7 +4.3a
~Overall_ [AGT.7 | 75.3 | 84.7 83. 83.5 877 . 893 | 90.7 327
mean+SE | +9.9 | +6.6 +6 +4.1 +47 | +1.8 | +3.3 | +68 | +5.8 +2.1
erm 25 normality (%)
1 88.7 | BbZ | A48 T Ad2 Ad2°T Ad8 T A34 T A3B AZ4 4.7
+17a | +1.2a [ +0.1a [+0.96a | +0.6a | +0.9a | +0.7a | +0.8a |+0.24a| +0.40a
T2 C9.3 71 C85 [BC7.7] B7.0 B6.0 B5.7 B55 | A26 | A28 6.1
+19a | +1.3b | +1.5b | +0.7b [+0.02a| +0.9a | +1.2a | +1.1a | +0.5a | +0.53a
T3 C194 1 BT B13 | B132 | BTZ “AY AETO.B AB.2 Al 11.7
+3.2b | +0.8c | +1.8¢c | +0.7¢c | +1.1b 1. 1.6b | +1.8b [ +1.3b | +0.90b
Overall _TCI25 ] B9.2Z [AB8B5 | AbB.1 | AB7.4 A6 Ve A4.8 A4 1 A
mean +SE| +1.4 | +11 +0.3 | +0.8 | +0.8 +09 | +06 | +0.3 +0.5
Live spermatozoa (W

17 A76 TADbBS.5] BIT B92 B9Z 4
+17b | +2b | +0.9b | +1.4b +1.1
12 A/4 TABB3 | BIZ BYZ 593
+18.5b] +1.5b | +21b [ +1.8b +1.2

+1 +#15 | +1.5 [ +0.7 +2.1

b
BT [BI08 | 534 | 898 |

AB
1
+1

+09 | +18 | +08 | +3.2b

ab

5

1

BOZ BOT T B9 | B892
2

3

+
|
T3 A33 51 B7T [ B/7 | BCBO |CB7B| CB88 | CB5 [C3i5[ 7507 |
+15a | +18a | +17a | +14a +8.9 +25 +2.2 | +1.1 +0.5 +5.1a |
Overall | AT | B82.4 | B84.7| 087 8.5 |BCB0.6|BC89.3(BC88.9/ CI38 | 85 [
i

mean | 394 | +9 | 455 | +7 +2.3 | 2096 | +0.84 | +0.64 | 3031 | +2.2

+SE

T T AT T A TABTaT R B g ;
183 178 [BCI87 [BCZ0 53

| +55 | +81b | +12b | +14 +17b | +0.8b | +24 | +24a Sebo +9b |

Tz A77 [ABTI5(ABIZ7[ABCI48 [ABCI73 [BCI/4 [ABIZT [ CIG5 [ C20T 148 —

+4 | +18b | +3b | +16 +190 | +92b | +31 | +12b | +8.9b | +8b

|

T3 AIT [ A35 [AB5T [ABCIO0 [ABSS [ C147 | CT :
+11 | +16a | +9a +17 +25a | +22a | +32 | +19a +50a +10a |

Overall 83 | 107 T30 157 5T [ 146 | 172 131 [

mean+SE| +6 +8 +10 +12 +14 +10 +17 +19 +32 +6
_a, b, ¢c and A, B, C values within months and treatments respectively, for each character
with the different superscripts are significant (P < 0.08).
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Table (3): Storability of ram spermatozoa at 5°C as affected by YC-

addition.
Durationof | o | 0.025% vC | 0.05%yc | Overallxz
storage at 5°C SE
2 hrs Te1+4.8% | T85.3+32° | “84.5+23° | T77.0+22
24 hrs B44.1+4.77 | ©72+43.1° | B68.6+2.7° | ©61.8+2.3
48 hrs A829.8+4° 848+3.1° | P47.9+2.9° | 2426+2.04
72 hrs A5+2.3 A6.5+1.9 | "205+1.7 | *7.8+1.1
Overall X + SE | 37.5+1.7a | 55.5+1.2b | 55.4+1.6b

a, b, c and A, B, C between treatments and duration of storage resp., with different
superscripts are significant at (P < 8.05).

Results from this study show that additicnal YC had slightly effect on
serum protein, albumin and globulin values in growing lambs (Table 4). These
results are in agreement with those reported by Kovacs et al. (1998) who
found that dietary YC addition increased total protein, albumin and globulin
values in Suffolk ewes and similar to those reported by Metwally et al. (2000)
in Fresian cows. These increase may be elated to an increase in dry matter
intakeand stabilize rumen environment as a result of these feed additives
(Hutjens, 1993).

It was also observed a highly (P < 0.05) significant differences in
blood serum protein, albumin and globulin levels as age advanced but these
variations were irregular patterns (Table 4).

The results in Table (4) showed that the concentrations of GOT and
GPT activity were highest in control lambs followed by those fed 0.025% YC,
while the lowest value in 0.05% YC but difference were not significant. These
resuits are similar to those found by Abdel-Khalek ef a/. (2000) in calves.

Table (4): Some blood characteristics as affected by YC addition.

“Age (months) Overall
Treatments 4 L 5 —L 6 "L 7T 8 Lg L 10 rges%n
[ RBCs (x T06/mm3)

]

1 10.52 TB11.52T7 A9.89 9.88 8940 1 923 [ A745 [ 5.69
+0.91b | +0.98b | +0.29b | +0.45b [+0.42abl+0.59ab| +0.80a | +0.33

T2 T1.73 TBI10.96| a9.45 088 [ABB.16] 888 [ AB34 [ 963 |
+1.23c |+0.39bc| +0.42abc [ +0.40abc| +1.04a (+0.77ab| +0.69a | +0.35 }
T3 939 [ A8.25 T B11.78 9.51 A7.74 8.31 [B10.36] 9.33 ]
+0.64ab| +0.15a | +0.99¢c [ +0.27ab | +0.74a | +0.44a |+0.46bc| +0.32
Overall T 10.45 987 10.05 $.43 38.19 38.74 3.98 9.39
mean+SE| +0.57¢ |+0.46bc| +0.61bc |+0.21abc| +0.44a | +0.29a | +0.46a | +0.18

R 10.25 [ 10.12 | AB8.08 7.28 717 6.98 6.96 8.1

L +1.14 | +0.82 | +1.01 +0.69 +1.3 | +213 | +2.7 | +0.39
T2 10.32 " 864 | AB5Z 7.58 8.52 876 8.28 3.66
+1.29 | +0.96 | +1.08 +0.55 | +0.88 | +1.71 | +1.7 | +0.49
T3 1223 7 17127 B11.92 7.88 55 | 6.01 6.93 8.95
+2.10c |+1.34bc| +1.83bc | +0.39ab | +0.38a | +0.47a | +1.17a | +0.65
Overall T 10.54 9.96 951 7.58 7.41 725 1 7.39 8.598
mean+SE| +1.04c | +0.59¢ | +0.84bc | +0.24ab [+0.43ab| +0.75a [+0.77ab| +0.29
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Table (4): Cont.

Age (months) Overall
Treatments 4 [ 5 ‘ 6 | 7 | 8 ‘ 9 | 10 nlgaEn

Haemoglobin {g %)
11 BT2 86 B12.75/C12.36| B13.36 | 13.14 | B13.85 | A129 TC13.03

+094 | +0.44 | +0.15 | +045 | +0.33 [ +0.21 +0.41 | +0.18
T2 ATTOTAIT.16 |BI11.72 [AB1247| 1322 | Ab12.7 |B14.14[B12.35
+0.36a | +0.42a [+0.38ab| +0.44bc |+0.43cd| +0.92bc [ +0.17d | +0.25
T3 ATT05 [ATT.95 | AT0.73 | A11.84 | 12.35 | ATT.93 [AT2.73TAT1.7/1
+0.27ab| +0.17a | +0.19a |+0.28abc |+0.42bc|+0.35abc| +0.39¢c | +0.17
Overall | 11.71 | 11.67 | 11.60 12.55 1260 1284 13.26 | 12.36
mean+SE|+0.40ab|+0.33ab| +0.24a | +0.28bc | +0.29¢ | +0.29¢ | +0.26¢c | +0.13
Albumin (g %)
T1 375 | 3.68 | 3.71 3.78 3.69 3.75 3.65 3.71
+0.06 | +0.06 | +0.03 | +0.01 +0.1 | +0.05B | +0.05 | +0.02
12 bc3.68| d3.85 | a3.4]1 | ab3.b2 |ab362| cd3.86 |ab3.0T[ 3.67
+0.056 | +0.09 | +0.06 | +0.09 | +0.06 | +0.07B | +0.08 | +0.04
T3 ab3.64 | D3.70 | ab3.63 | b3.82 |ab3.64| a3.36 |ab3.b7| 3.63
+0.05 | +0.03 | +0.13 | +0.04 | +0.12 | +0.05A | +0.11 [ +0.04
Overall |abc3.69| ¢3.78 | a3.58 | bca3.74 |abc3.64| abcl.6o 3.6 3.67
mean+SE| +0.03 | +0.04 | +0.06 | +0.04 | +0.04 | +0.05 |+0.05ab| +0.02
lobulin (g%)
T1 ab388[abd. 01| a3.77 | ab4.03 [ a3 69 [ b4.19 [ b4.18 [ 3.96
+0.04 | +0.05 [ +0.11 +0.08 | +0.15 | +0.17 | +0.04 | +0.04
T2 3.839 [ 4.06 3.94 402 3.97 3.917 4.06 3.97
+0.06 | +0.06 | +0.12 | +0.06 | +0.04 | +0.06 | +0.07 | +0.04
T3 3.37 3.90 3.78 4712 377 3.80 3.81 3.86
+0.06 | +0.06 | +0.09 | +0.19 | +0.07 | +0.09 | +0.11 | +0.05
Overall 3.88 3.99 3.82 4.06 3.79 3.97 4.02 3.93
mean+SE|+0.03abcl+0.03abc|+0.05ab| +0.09c | +0.09a | +0.08ab |+0.06bc| +0.03
Total protein (g %)
T1 7.63 769 7.39 7.78 7.32 8.08 8.01 7.7
+0.07abc|+0.04a-d|+0.17ab| +0.12bcd |+0.19ad| +0.11d | +0.03c | +0.06
T2 7.67 7.75 7.56 7.72 71.32 7.76 7.82 7.66
+0.05b | +0.05b |+0.11ab]| +0.04b | +0.18a| +0.06b [ +0.04b [ +0.04
T3 7.56 17.75 7.42 7.52 747 7.21 7.76 7.40
+0.11 | +0.010| +0.14 | +0.14 | +0.17 | +0.05 | +0.08 | +0.04
Overall | 762 | 7.66 | 7.46 7.68 735 | /.68 7.67 7.59
mean | +0.04b | +0.05b (+0.07ab| +0.07b | +0.09a | +0.07b |+0.03b | +0.03

+SE
GOT (IU/L

11 A39.697 389 T 39.0 A38.0 38.3 | A3/9 381 | 38.56 |
+0.3c |+0.16bc|+0.10bc| +0.37ab |+0.42ab| +0.23a |+0.18ab| +0.18
T2 JAB39.38 393 [ 39.0 B39.3 388 [ A379 38.4 | 38.8/
+0.16b | +0.21b [ +0.30b | +0.43b [+0.26ba| +0.55a (+0.31ab| +0.15
T3 B3856[ 39.7 | 385 B40.1 38.3 | B3G. 380 | 38.96 |
+0.28a | +0.49b [ +0.10a | +0.43b |+0.07a| +0.19b | +0.18a | +0.17
Overall [ 39.21 | 39.3 38.8 39.72 | 3845 | 3843 | 38. 38.79
mPéaEn +0.20c | +0.19¢ |+0.12abc| +0.34bc |+0.17ab| +0.31ab | +0.19a | +0.09
+
PT (IU/L)

T1 20.68 [A20.251 20.37 [AT9.50TA20.39T 20.13 [ 20.63 20.25
+0.35 | +0.41 | +0.48 | +0.48 | +0.48 | +0.22 | +0.21 +0.15
T2 21.69 JA20.131 20.84 [a19.48 |A20.75 20.3T | 20.37 20.91
+0.33 | +0.33 | +0.35 | +0.43 | +0.44 | +0.35 | +0.54 +0.18
13 20.63 [ b22. 20.50 [B21.41[B22.43[ 20.87 1 20.13 21.21
+0.43 | +0.28 | +0.29 | +0.29 | +0.89 [ +1.41 | +0.24 +0.22
Qverall 210 12093 1 2059 1 2013 [ 213 7 2044 | 2038 2056
mg%n +025 | +0.37 | +0.21 | +0.44 | +0.44 | +0.20 | +0.20 +0.12
e bt
a, b, ¢ and A, B, C vaiues within months and treatments respectively, for each character
with the different superscripts are significant (P < 0.08).
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In conclusion, the addition of dietary YC improved growth rate, limited
the time taken to reach puberty, improved semen quality and increased rate
of storability and enhancement of blood parameters compared with
unsupplemented animals.
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